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Abstract:
Over the past years the commercial use of the global computer network Internet has
steadily increased.  The main focus of the paper is on the potential spatial consequences of
Internet adoption and use, analyzed from a theoretical perspective.
The paper discusses the changing role of information in the global economy.
Significant changes take place in companies that use the Internet for various activities.  At the
firm level, cost reduction and changes in the internal structure of the firm are probably the
most commonly expected and anticipated results.  The use of this technology also changes the
inter-firm relations and provides new possibilities for business start-ups.  The potential spatial
implications resulting from these changes, in particular for cities, might be serious and far-
reaching.  Regions that can provide the necessary technology in sufficient capacity will
become more competitive and have an advantage over others that are not part of the global
network.  The Internet increases the flexibility in the companies’ location decisions and
allows firms to expand their geographic markets and to operate at a global scale regardless of
their location.
In the second part, the paper discusses the economic impacts of the Internet and the
potential spatial consequences in the framework of the global economy and the information
society.  Existing theories as well as empirical evidence do not provide clear answers to the
question whether the use of advanced information and communications technologies will
increase concentration or decentralization tendencies.1
1. Introduction
The use of advanced information and communications technologies has a tremendous
impact on the internal organization of companies.  More efficient communications, a closer
integration of output and factor markets, a faster rate of introduction and adoption of new
technology, and thus increased productivity are some of the expected but not yet empirically
verified consequences (Globerman 1996).  This paper analyzes the changing role of
information in the production process and some of the economic consequences.
The use of advanced information and telecommunications technologies makes internal
and external communications more efficient.  It allows faster and more flexible interaction
among different agents.  This causes changes in the internal organization of the company and
in the strategic behavior.  Specifically, depending on the cost savings that can be achieved
with the use of information technologies, companies will either concentrate more activities
within their organization or outsourcing will become more important.  The related
consequences are in the first case larger firm sizes and more concentration, in the second case
a trend toward smaller companies and more decentralization.  The strategies depend on the
characteristics of the specific goods and services.
A large body of literature deals with high technology, the use of new technologies, and
the spatial implications (Castells 1985, 1989, 1993, 1996, Storper 1985, Walker 1985,
Camagni 1991, Capello 1994, Dertouzos 1997).  Many of those authors share the common
view that new technologies in most cases strengthen the position of agglomerations.
Information technologies have become highly relevant location factors, but their role has
sometimes been overestimated.  There is also no simple direct link between information
technologies and changes in urban development (Garcia and Yukawa 1998).
With the most recent advances in information and telecommunications technologies
we have seen some dramatic changes in the role of information in the production process.
More information is now available faster and to more "users" than ever before.  Access to
information has become critical, but at the same time easier than a few years ago.
Information has become an important input and output, a production factor as well as a
product.  Existing companies face a new competition of start-ups that provide traditional
services in new ways by making full use of the potential that advanced technologies such as
the Internet offer.  The “digital economy” offers new opportunities for established companies
and generates a demand for “new intermediaries.”  This term summarizes Internet businesses2
or functions that replace others carried out in the physical world (Mougayar 1998, p. 140,
Whinston et al. 1997).
The next section of the paper discusses the changing role of information in the
economy.  Section 3 describes the larger framework of the global economy in which the
changes take place.  Section 4 summarizes the discussion about potential spatial
consequences and presents some empirical evidence.  The paper ends with a concluding
section.
2. The Changing Role of Information in the Global Service Economy
Information and knowledge have always been of key importance for companies.  The
modern economy is built around these two elements.  Romanoff and Levine (1993) make the
distinction between stocks of knowledge and flows of information.  Harrington (1997)
suggests that knowledge should be depreciated as a capital stock, because “it is not depleted
by its use (by information flows), but rather by obsolescence” (Harrington 1997, p.3).
Information flows make this knowledge available to others.  Companies need to know about
new technologies, market needs, new products, about activities of their competitors, about the
preferences of their customers, and about new innovations in order to remain competitive.
Information is crucial for the economic success of a firm, maybe even for its future survival.
Being cut off from information sources means speculation, “guessing,” instead of “knowing.”
Empirical data show that overall the number of jobs that are related to the provision or
the processing of information has increased steadily (Hepworth 1989, Kellerman 1993, Li
1995).  The reasons for this growing importance of information are the general trend towards
a service economy as well as the increasing globalization of the economy.  The growing
importance of information goes hand in hand with the advances in telecommunications
technologies and the increasing importance of the service economy.  According to data
adapted from Porat (1977) and Bell (1979) and summarized by Hepworth (1989), a majority
of people in the workforce are not involved in the production (assembling) of goods, but in
the acquisition, transformation, and dissemination of information.  Already for 1980 he
calculates that 46.6% of the labor force in the United States were employees in the
information sector.  Hepworth (1989) identifies high shares of information workers in many
industries, not only in the service sector.  According to his findings, 49.3% of all the labor
force in the machinery industry (excluding electrical) are information workers, 42.4% of the
workers in mines, quarries, and oil wells, and 90.5% of the employees in printing and3
publishing.  These numbers show that information processing has become a major part of the
economy.
Information enters the production process at all different levels.  At the “creative”
stage, when new product ideas are considered, the company needs information about market
preferences, potential market niches, activities of the main competitors, room for
improvement of existing products, and other factors that are crucial for decisions about future
strategic behavior.  Product development and design are the next steps that require
information.  At this stage, partner firms, subcontractors and clients might be the most
important information sources (Gertler 1995, Lundvall 1988, von Hippel 1988, 1994).
Information technologies play an important role in the actual production of goods too.
Concepts such as Just-in-Time require real-time communication and the immediate transfer
of information.  The information component in marketing and customer service is self-
evident.  The faster a company is able to respond to its clients’ needs, the better.
Much has been written about the importance of information networks (e.g. Camagni
1991, Capello 1994, Castells 1985, 1993, 1996, Gordon 1991, Malecki 1997b).  Traditionally,
access to information is not always open to everybody in the same way, most of the
information is distributed through channels or networks.  These networks can be formal or
informal.  While certain conditions and requirements regulate access to and membership in
the formal networks (cooperations among firms in the same sector, organized by their
association, formal private-public research networks etc.), the informal networks are often
characterized by “knowing the right people.”  Personal contacts play an important role, and
the flow of information is not transparent at all for outsiders.  Internal corporate networks are
another different category.  Although very formal and usually strongly hierarchical, the
information flow is again not accessible to anybody from outside.  This distinction between
“private” and “public” information is essential.  Whereas private information is bought and
sold, public information is explicitly considered a public good.  Producer service firms make
their internal can specialized stock of knowledge available to others for a charge.  This is only
one example of private information that can be modeled via a market mechanism.  Public
information, on the other hand, flows through direct information and social networks and is
modeled using network theory and stochastic models.  The transmission is not free, but there
is no direct charge on the networks for this kind of information (Harrington 1997).
An important global trend in this context is the internationalization of research and
development (Howells 1990a, b, 1995, Morris 1992).  Small and large, public and private, profit4
and nonprofit institutions benefit from international science and technology linkages.  Not only
manufacturing, distribution and marketing, but also R&D networks gain importance.
Information has always been a part of the production process, the availability and
quality of information creates a number of different sets of outcomes.  Companies that have
more and faster access to more information than others can be more productive, they can
penetrate more markets faster than their competitors, and they can operate at a larger
geographical scale.  The recent advances in information and telecommunications technologies
thus affect firms in different ways: from a pure economic perspective, they help to increase
productivity and reduce costs, particularly the often quite substantial costs of information
acquisition.
Companies get their information from various sources, including customers, partners,
subcontractors, competitors, universities, and other public and private sources.  Traditional
ways to distribute and to access information are publications, conferences and fairs, as well as
through personal contacts, by mail, phone, and fax.  Traditionally, the acquisition of this
information involves costs that can sometimes be substantial.  Direct costs of information as
well as transportation costs and opportunity costs occur.  Companies sometimes need
personnel whose only task is to find and to access information sources.  The use of advanced
information and telecommunications technologies can help to reduce these costs.  This cost
reduction is, however, not achieved through labor substitution.  Previous studies (Solow
1990, Brynjolfsson 1993) have not found any evidence that information technology
substitutes for labor.  There is even some evidence that the use of IT may actually increase
employment (Osterman 1986, Morrison and Berndt 1990, Berndt and Morrison 1991).  It is
more likely that the use of IT reduces both internal and external coordination costs.
Brynjolfsson et al. (1993) show that the use of IT leads to smaller average firm sizes within
the same sector or industry.  The authors hypothesize that this might be the result of an
increasing externalization of services, which in turn would lead to a shift in employment from
manufacturing to the service sector.
3. Globalization and Internetworking
Castells (1993) defines the global economy as "an economy that works as a unit in real
time at a planetary scale."  Capital flows, labor markets, commodity markets, information, raw
materials, management and organization are internationalized and interdependent worldwide.
Companies in the global economy have to coordinate their activities in all different parts of the5
world and they also have to observe all ongoing changes, developments and activities of
competitors.  Globalization and integration increase competition, and it is important to market
new products immediately and globally (Maier 1995).  Companies can only compete on this
global scale when they have access to information about all their competitors and all the
developments that take place worldwide.  They need to be able to interact and communicate
with partners, competitors and clients all over the world.  Globalization increases the need for
information and is only possible because of the advances in information and communications
technology.
The value of time has changed over the last years, and the global economy requires real
time communication.  Because of changes in technology an extraordinary acceleration of events
has taken place.  An example for a successful strategy to gain market shares by developing new
products faster is the Japanese car manufacturing industry.  The Japanese have used their time
advantage (about 14 months and 1.3 million engineering hours less from design to first delivery
than the U.S. auto industry) to design cars that better fit the needs and desires of the customers.
Another success story is the specialization of Germany’s midsize companies.  With the use of
computers and other forms of automatization and focusing on high-profit market niches they
have become major global players.  Their flexibility to switch production to different products
almost immediately guarantees profits and keeps larger, but less flexible competitors away
(Davidow and Malone 1992).
The modern economy is characterized by much shorter product life cycles, the need
for real-time communications and by a changing role of time in general.  Information is
generated at one location and then distributed.  Innovations diffuse from the location where
they first occur (usually an agglomeration) to other areas.  The diffusion depends on the
existing communications channels and links.  The dissemination of new information takes
time, and under traditional assumptions and conditions, the knowledge is not available
everywhere at the same time.
The availability of real-time telecommunications technologies allows a much faster
diffusion of information.  Given the access to these information networks (Internet),
information about new developments and innovations can be accessed everywhere at the
same time, right when it becomes available.  The potential consequences for location
decisions could be tremendous.
The shorter life span of new products increases the need for a more efficient production
to be competitive.  Rapid technological developments as well as frequent changes in demand6
require high flexibility of the internal organization.  Lean production, lean management, flexible
specialization, Just-in-Time and outsourcing are thus important strategies of companies in the
global economy (Davidow and Malone 1992, Maier 1995).  The possibility of real-time
interaction with the customers is a key factor.  Instant feedback allows companies to match
requests and preferences of their clients better and faster and thus to stay gain a competitive
advantage.  In the digital economy, the customers become more and more integrated in the
development and the design of products and services (Tapscott 1996).
Firms try to find optimal locations for individual parts of the production process and to
cooperate with others to minimize risks and/or costs.  These strategies result in an increasing
importance of formal and informal networks between firms, research and training institutions
and other public or private organizations at different spatial levels.  Many firms are integrated in
several networks; they have the function of a gateway and transfer information between
individual networks.  From a spatial perspective, these firms are bridges between global and
regional development (Tödtling 1994, Maier 1995).  The implementation of these concepts is
made possible with the recent developments in and requires the availability of advanced
telecommunications services and computer networks.
Nevertheless, although the global economy "embraces the whole planet" (Castells 1993),
not all its regions and all its population are included.  Only a minority of people is really
integrated into the global economy, and there are large differences between countries, regions
and cities.
Globalization increases both the potentials and the competition for companies.  While
they have the opportunity to enter new markets, they also face new competition by other
companies who do the same.  There are several potential strategies and directions for the
companies in the global society (Beyers and Lindahl 1997a).  Following Ansoff’s competitive
strategy options (Ansoff 1985, Ansoff and McDonnel 1988), firms have a set of “strategic
business areas” which includes a geographical market dimension, the market type, and the
product or service.  A competitive firm finds an approach to be successful in each of these areas.
The global economy provides a challenge for existing companies, and they can respond with
changes in any or all of the strategic directions.  Advances in technology can enhance strategic
changes in all three areas.  In a similar way, Porter (1990) argues that “firms gain advantage
over international rivals because they perceive a new basis for competing, or find new and better
means to compete in old ways” (pp. 578-579).  Information and information technologies play a
major role in this context.  These theories, summarized by Beyers and Lindahl (1997b) as7
“strategic directions literature,” provide important concepts and directions for the analysis of
potential consequences of information technologies for the organization and future orientation
of companies.
The trend towards digital, real-time communication has characterized the
technological progress in recent years.  Fiber-optic cables, fax machines, computer networks,
and other innovations have led to a “new industrial revolution” with yet unknown
consequences. (Castells 1993, 1996)
The Internet has become the major symbol for this development, but it is only one
example, maybe the most impressive one.  Before the Internet became widely available and
set new standards for information provision and exchange, the availability of advanced
information and telecommunications technologies was limited.  The technologies were
expensive and therefore predominantly used by large, often multinational companies.
Computer networks were in most cases proprietary networks, developed, built, and operated
by the company that used it.  Firm-internal communication systems limited the access to
information for other users from outside.  Modern telecommunications infrastructure became
available in large metropolitan areas first, and until now, some rural areas still do not have
digital telephone lines.
The most important step was from analogue to digital telephone service.  The use of
fiber-optic cables and ATM-switches increased both speed and capacity of the networks
dramatically.  More businesses have more and faster access to more information than ever
before.  The information distribution nowadays takes place in real time, in better quality, and
it reaches more and more remote locations faster than only a few years ago.  Some authors
(Globerman 1996, Mougayar 1998) see the Internet as a replacement for “traditional” forms
of electronic data interchange (EDI).  The open design, the easy access, and the possibility to
use the Internet for much more as simple data transfer make it much more attractive than the
traditional and in many ways limited proprietary networks.
These changes in technology have dramatic consequences for many economic
activities, but they also have direct impacts on the requirements of the labor force.  Castells
(1996, p. 241) concludes that “automation, which received its full meaning only with the
deployment of information technology, increases dramatically the importance of the human
brain input into the work process,” at every level in (decreasingly hierarchical) work
organizations (Harrington 1997).  In other words, the use of information technologies requires
changes in the internal organization of the companies and in the composition of their8
workforce.  The demand for better qualified personnel increases, companies need more
specialists, but on the other hand some routine activities will require less staff.  The relative
demand for skilled labor will be further increased by the ability to export the services of
skilled workers and import the services of unskilled workers through global communication
networks (Globerman 1996).
4. Telecommunications Technology and the Service Sector: Empirical Evidence
Will the use of information technologies have any spatial consequences?  The last
section has shown that the existing theoretical concepts do not provide a clear answer to this
question.  Some of the arguments that indicate that the Internet (as a symbol for advanced
information and telecommunications technologies) has the potential to change industrial
location patterns.  The question still remains, how likely it is that we will be able to observe
similar tendencies as result of the “informational revolution” as we have seen in the past,
when traditional industries relocated.  This section presents some empirical evidence with a
specific focus on the service sector.
In recent years, we could observe the emergence of the automobile industry in the
Southeast, when the traditional car manufacturers in the Great Lakes region experienced a
major crisis and had to downsize and restructure in order to survive.  Textile industries
moved to developing countries.  Unionization and labor costs were important factors in the
decisions of these industries.  First trends show, that routine office work such as processing
credit card slips is moved offshore to countries with low labor costs, but sufficient
qualification to guarantee reliable data processing (Glasmeier and Howland 1995).  Thus,
there is already some evidence that information technologies will most likely have some
impact on location.
What will happen to non-routine jobs, to firms that primarily engage in research and
development activities?  Telecommuting and the emergence of home-based companies might
show a possible direction for the future.  Companies allow some of their employees
(sometimes some of their highest qualified ones) to work at home, at a flexible schedule, and
to “deliver” their “products” in electronic form.  This policy allows the company to reduce
expenses for office space (which is important, since many of these firms are located in quite
prestigious areas) and can help to keep valued employees in the company (because working at
home can be seen as a benefit).  Many employees prefer the increased flexibility.
Telecommuting also allows individuals to keep a job even when they move to another city9
(Rallet 1997).  There are different forms of telecommuting (working out of your home, in an
office but without permanently assigned workspace, or anywhere other than home or office),
but the total number of telecommuters is assumed to be still very small.  However, estimates
range from 8.8 million in 1994 (Tapscott 1996) to 39 million in 1995 (Cronin 1995).  There is
a lack of reliable data; most information available right now is in the form of case studies
(e.g. Kroll, Koehler, and Villa 1995)
Software products such as some anti-virus programs are already developed by “virtual
corporations” located far away from the major agglomerations, and “shipped” over the
Internet.  CARL Systems in Denver, CO launched UnCover, a database featuring table of
contents information for thousands of journal titles in 1988.  This database is not available as
a product in the traditional, physical sense – it resides on the computer of the company in
Denver.  Customers have access to the database through an Internet gateway (Cronin 1994).
The Internet has been a major factor in the company’s decision to develop this product and
then again in all the major decisions following the launch of the database.
SciQuest, a marketing company in Cary, NC with only 9 employees, provides a Web
site that functions as a clearinghouse for scientists seeking to purchase specialty lab
equipment.  The service cost-effectively and time-efficiently connects buyers and sellers in
the life sciences market all across the United States.  Although the company has a small
office, it is actually a “virtual company.”  Most of the employees work out of their own
homes (Raleigh News and Observer, Sept. 30, 1997).  Following Mougayar’s (1998)
definition, SciQuest is one of the “new intermediaries.”
The modern technologies make it possible to run such an enterprise – that is designed
around the Internet – out of the living room, without producing any “tangible” product.
Software as well as manuals can be distributed in electronic form, and payments can be made
electronically as well.  Although there are not many examples of such home-based enterprises
yet, the potential for such a development is definitely there.
Both telecommuting and the “company in the living room” allow people to enter the
workforce who otherwise would not be able to do so.  Maybe they could not afford to live
closer to the company, they would not be able to spend all the time necessary to commute
every day, or they would not be able to work nine-to-five-jobs.
This development has important consequences, primarily for cities and agglomerations.
On the one hand, access to the Internet is not generally available, but concentrated on larger
cities, where sufficient demand ensures profitability of Internet nodes.  Thus, Internet access10
makes larger cities more attractive for companies that need efficient network connection than
rural regions, where no network access is provided.  On the other hand, the fact that only access
to the Internet is important for certain activities, the competition between cities to attract more
innovative, "interesting" companies will increase (Maier 1995).
Access to computer networks will become almost ubiquitous with further improvements
in information technology and with the realization of large telecommunications infrastructure
projects.  This could have dramatic consequences for regional economic development, making
spatial distance or proximity a completely irrelevant factor for location decisions for certain
activities.  Regions without access to the Internet, however, could soon face substantial
problems.  As Castells (1993) points out: "This technological informational revolution creates a
new communication world made up at the same time of the global village and of the
incommunicability of those communities that are switched off from the global network."
Despite all the potential benefits, there is no reason to be overly euphoric.  The new
technologies could change the world, but they do not have to.  It is of key importance to keep
in mind that all the advances in the telecommunications and information technologies only
provide the means to make these changes in the location behavior possible.  They are “only
necessary, but not sufficient conditions for these dynamics” (Capello and Gillespie 1994) and
it is still the individual company that needs to change its location preferences.  It would be
wrong to follow a technological determinism and predict radical changes in the economic
landscape as inevitable consequences of the advances in information technologies.
Already back in the 1970s, many authors expected that the increased availability of
telecommunications technologies would make companies footloose, and they saw an
enormous potential to stimulate economic development in peripheral and lagging regions.
However, these expectations never came true – for various reasons.  First of all, the
underlying technology (digital networks, switchboards, etc.) was not available in many
peripheral regions.  The improvements in the telephone system and the availability of telex
and fax machines alone were not enough to reduce the need for proximity.  Despite the
improved possibilities to communicate with others, proximity and face-to-face contacts could
not be replaced easily.  Personal meetings were still necessary to exchange more complex
ideas.  The advances in technology allowed only the relocation of certain back-office
activities to non-metropolitan areas (Glasmeier and Howland 1995).
The idea that telecommunications technology can be used to promote regional
economic development (see e.g. Giaoutzi and Nijkamp 1988) was based on the thinking that11
technology can cause people to do things.  Empirical experiences, however, show rather
disappointing results.  For a long time, telecommunications media have been used in the
history of the United States to promote regional and local development.  Both postal service
and telephone service have been established in rural areas with high costs and these services
still need to be subsidized.  They are without doubt socially important, but have induced very
little measurable economic progress.  In the contrary, the gap between large metropolitan
areas and disadvantaged regions has widened.  If sophisticated telecommunications terminal
facilities or the locations of information- and telecommunications-based industries are taken
as indicators, metropolitan centers win out and rural areas lose out.  “All indicators suggest
that information and network societies are metropolitan societies and will continue to be so
(Abler 1991).”
Telecommunications services and facilities are only enabling technologies; they
permit individuals and businesses to perform certain tasks.  As Abler (1991) asks, “what if
somebody built a teleport and nobody called?”  Capacity alone does not guarantee that the
tasks will be accomplished.  Telecommunications and (regional) development are closely
correlated, but we do not know which is cause and which is effect.  Most likely, each is both.
They proceed together with other economic, social and political developments in a
cumulative, mutually causal manner.  Regional development policies must also recognize the
primacy of existing regional infrastructure and knowledge bases in the development process
(Abler 1991).
In some parts of the service sector, the new information and telecommunications
technologies have made it possible for companies to relocate.  Examples of businesses that
are located in smaller communities include insurance companies, printing and publishing,
catalog sales, and customer service (Blazar 1992):
·  The headquarters of Church Mutual Insurance Company are located in Merrill, WI, a
town with a population of less than 10,000, and has almost 50,000 clients in 31 states.
Another insurance company, Northstar Mutual Insurance, employs 100 people in
Cottonwood, MN (pop. 900) and has 120,000 policyholders in four states.  Several
national insurance companies operate regional headquarters or data centers in small rural
cities.  United Health Care, for example, has been able to increase its productivity by 25
percent and save about $1.25 million by relocating most of its claims-processing work to
two offices in northern Minnesota.  However, according to the company the main reason12
for the relocation was not the telecommunications system (which is important and helped
to make the move possible), but the people that make up the workforce.
·  Rural Wisconsin has probably more catalog operations than any other state.  The most
famous one is maybe Land’s End in Dodgeville, a community of 3,400.  The company
moved there from Chicago in the early 1980s.  The three catalog companies Land’s End,
the Company Store, and Gandler Mountain (all located in Wisconsin) provided 3,500 jobs
in 1986 and their combined sales was $375 million.  More than half of their sales was
transacted over the telephone.
·  The computer manufacturers Gateway 2000 in North Sioux City, SD, and Dell in Round
Rock, TX are two other successful companies operating out of small rural communities.
Their customers order the products by telephone or online, and the companies assemble
each machine according to the order specification, using components that are delivered
just-in-time by other manufacturers.
·  Rosenbluth Travel, which has its headquarters in Philadelphia, is actually located in
Linton, ND, and books reservations from there since the late 1980s.
These examples show again that many of the jobs that were created in or relocated to
smaller rural communities are service jobs, many of them the typical back-office functions
(Glasmeier and Howland 1995).  The existence of these jobs is important for these rural areas,
but usually these are isolated examples and the location of a single mail-order company, for
example, has not generated any additional economic development.  This empirical evidence
also shows that if the other requirements (skill level of the workforce proved to be of
particular importance) are not fulfilled, telecommunications technology alone cannot
stimulate development and growth (Blazar 1992).
All in all, the attempt to use telecommunications technology and the increasing
importance of the service sector (particularly business services) as an instrument for regional
development failed.  If peripheral and lagging regions gained jobs in the service sector at all,
these were low-skilled service jobs, such as data-entry for accounting firms.  The expected
out-migration of advanced producer services from the agglomerations to other locations never
really happened, and new business start-ups in this sector still primarily took place in existing
urban agglomerations or close to other centers of economic activity (Glasmeier and Howland
1995).  At that time, “teleworking” was still an illusion.  Only routine jobs could be taken out
of the traditional setting, jobs that had clear and precise assignments and that could easily be
controlled and supervised from a distance.  The issues of control, security and reliability were13
too important and could (at least in the opinion of the management) not be solved
satisfactorily in order to allow greater flexibility for more employees.
The available technologies would have allowed businesses already earlier to relocate
at least part of their activities to non-metropolitan areas.  Beyond the issue of control, the
general question of trust played an important role, particularly in the financial services sector
(Code 1991).  The internal communication in a financial community is a method of
information exchange not very different from that of medieval European financial centers.
One reason for this is the need for trust.  Money is moved daily on the basis of advice or
without the benefit of a written agreement but on the basis of understanding and custom.
There is a difference in the way information flows within large financial communities and
into and out of it.  Within the community, the information exchange is intense and linked to
the decision-making process.  Until now, technological and organizational improvements
have not been sufficient to allow the community’s decentralization, even with the urban area.
The same technological advances, however, have increased the rate at which relevant
information is transferred to and from the community.
The improved competitive position of the larger financial community may push
smaller financial communities into a downward spiral, depending upon the degree to which
distance and other barriers protect them.  Improvements in communications reduce the
relative advantages of regional and local financial communities and expose them to larger
financial communities that have greater sources of information emanating from within and
increasingly equal access to information about investment opportunities in the more distant
regions.  Carried to its logical conclusion, with communications steadily improving, distance
from a financial community becomes irrelevant as a factor influencing the quality of service
that it is able to provide.
External communications of the financial community are more effected by
communications technology improvements than internal ones, because they are more
standardized, less spatially concentrated, and less dependent on face-to-face contacts.
The financial sector is one example where the advances in telecommunications
technologies have not resulted in more decentralization, but rather in centralization and in an
even more dominant role of already existing centers.  A few “world cities” are the main
financial centers, and it has yet to be seen whether the most recent technological
improvements will eventually change the communication behavior within the financial
communities and consequently the concentration of this sector on selected metropolitan areas14
(Friedmann 1986, 1995, Hepworth 1991, Sassen 1991, 1994, Warf 1989, 1995).  It is also
unrealistic to expect that a behavior that has been established over many years suddenly be
changed over night.  Face-to-face contacts play an important role in business routines, not
only in the financial sector, but also for research and development and in general for the
exchange of ideas.  It often takes a new generation of decision-makers and people in key
positions until significant changes take place.  Cronin (1997) summarizes banking and
finance activities on the Internet in a number of case studies.  Security First Network Bank is
the first bank that operates exclusively on the Internet, as a “virtual bank.”  Charles Schwab &
Company offer mutual funds on the Web, and “telebanking,” “home-banking,” or “PC-
banking” are being offered by most banks to allow their customers to handle financial
transactions from home, 24 hours a day.  However, most of the services are only in addition
to the standard services offered by the financial institutions.  Online financial services are still
very recent, but established banks and brokers face a new form of competition.  The use of
the Internet helps service providers and customers to overcome distances (Cronin 1997).
In the case of producer services, recent research indicates an ongoing concentration in
metropolitan areas (Beyers and Lindahl 1997b, Holly and Clarke 1998).  Illeris (1996)
provides some evidence for the need for spatial proximity between clients and suppliers in
many producer services and finds that this geographic pattern does not show signs of
dismantling in the electronic area of the network society.  According to Beyers and Lindahl
(1997b), companies need this proximity (among other reasons) to design the types of
networks that are considered so important by authors like Castells.  Holly and Clarke (1998)
find empirical evidence that supports the concentration argument for the case of computer
services.  These activities require both skilled human capital and information hardware
infrastructure.  Only the largest metropolitan complexes are most likely to fulfill these
requirements, thus computer services are still predominately located in these areas.  This form
of uneven development continually reinforces and renews itself.  However, the authors have
been able to identify some interesting new trends (Holly and Clarke 1998, p. 13): rates of
employment growth in computer services are highest in more peripheral regions.  Growth in
computer services occurs independent of population growth and seems to be linked to growth
in manufacturing and other producer services.  Suburban residential metropolitan areas have
above average computer services employment, suggesting a process of concentrated dispersal
associated with the location of clients, employees, and the costs of doing business.  Education
and knowledge sources seem to play another important role and can explain the growth of15
computer services in the Triangle Area as well as in newly developing metropolitan areas
such Orem-Provo, Boulder, or Austin.
Beyers and Lindahl (1997b) have been able to show that changes in information
technologies were related to changes in the services being produced by these companies.
They have found evidence for a transformation of the production processes into a more
flexible system.  These findings support Quinn’s (1988) argument that advances in
technology will lead to new types of services and also fuel changes in equipment and
infrastructure supporting the evolution of the service economy.
5. Conclusion and Implications for Future Research
The growth of the service sector, the trend toward a global information society, and
the advances in information and telecommunications technology are closely linked to each
other and depend on one another.  The increasing importance of information in the economy
is in the center of these developments.  In order to stay competitive on the global scale and to
be able to take advantage of all the new technologies, companies need access to more
information.  Producer services provide and process information for many sectors, thus they
have become a more and more important part of the economy.
The spatial impacts might be even more dramatic and more important.  The increasing
globalization of the economy requires more and better information.  Faster and better access
to information, on the other hand, enables companies to participate on global markets who
would otherwise not be able to do so – companies located outside the major metropolitan
agglomerations, and smaller companies that are not part of the internalized information
networks of large multinational companies.  Thus, advanced information and
telecommunications technologies can help existing companies to expand their operating scale
and new firms to enter markets that have previously been closed or where the entry barriers
had been too high.  In addition, firms become more flexible in their location decisions.  This
might allow them to relocate to places where they can reduce costs (e.g. for office space) or to
avoid a costly relocation to higher-ranking urban center in order to reach new markets or to be
closer to information sources, partners and competitors.  Now they can access the same
information that had been available only in selected places before from their current location.
Conventional theoretical frameworks do not handle the connection between
technology, industrial organization, and location very well because they are too one-sided
(Gordon 1991).  Traditional Weberian location theory highlights inter-firm linkages while16
space is only treated as an objective constraint represented by the distribution of production
factors.  Theories of regional innovation potential do not address the ways in which locational
factors are converted into actual linkages between firms (Gordon and Kimball, 1987).
Gordon (1991) also points out, that theories of industrial recentralization are based “upon
entirely presumptive linkages between firms in the same locality” (Gordon 1991, pp. 179-
180).  Agglomerated firms do not necessarily interact with each other (Wood 1969, Hoare
1975), while mass-production systems often achieve high levels of agglomeration (Walker
1989).  There is also no reason why firms with specialized linkages should operate in close
proximity.  One could rather expect that firms get specialized information often from non-
local sources (Gordon 1991).  Several authors support the opinion that firms in areas without
existing local networks and resources turn to non-local resources (Brown and Butler 1993,
Vaessen and Keeble 1995).  Malecki (1997b) states that “the smaller numbers of nearby
competitors, customers, suppliers, and similar firms make networking difficult, but they do
not determine network behavior.  The networks of successful firms, in rural and urban
locations, are probably non-local more than they are local” (Malecki 1997b, p.2).
This theoretical discussion shows that there is a wide disagreement and a common
uncertainty about the spatial effects of information and telecommunication technologies.  It is
unclear if the recent developments will favor a vertical disintegration of industry and a spatial
agglomeration of small firms, or if greater internationalization will make small firms obsolete
and leads to the global dispersal of industrial activity (Gordon 1991).
The existing empirical evidence also shows contradicting trends and results.  The use
of advanced information technologies might lead to greater decentralization or it might
strengthen existing agglomerations (Gillespie 1991).  Companies see a potential for more
flexibility in their location decisions, but they do not necessarily express the intention to
relocate.  Though the most important lack of most recent studies is that they do not provide
sufficient answers to the question if companies use the full potential of the Internet and other
advanced information technologies at all.  Beyers and Lindahl (1997 b) present only evidence
on the use of information technologies to deliver services.  Their work provides still the most
comprehensive information about the use of information technologies by producer service
firms.  Like most other authors, Beyers and Lindahl do not focus mainly on the use and the
role of information technologies.  Most recent studies try to determine the importance of the
new technologies for pre-defined activities in traditional settings.  This approach fails to take
into account that information technologies provide the potential to change the way business is17
done.  Producer service firms might still “deliver” their products in face-to-face meetings, but
they might update their “stock of knowledge” with the help of online sources and thus be able
to provide more and better information to their clients than before.  The availability of
information and communications technologies can change the nature of the products provided
by a company as well.  New digital products replace traditional ones, and the new
technologies create the need for “new intermediaries,” for businesses that did not exist several
years ago (Mougayar 1998).  Current research has by and large neglected these aspects of IT.
The location decision is a strategic decision made by a company.  The evolution of
information technologies has allowed new types of flexibility in the production and delivery
of services and products.  It has also allowed firms internally and with other forms to organize
and reorganize production in a more fluid manner.  It has led to innovations in services
offered and in the organizational structures for the production of producer services and has
spatially influenced the evolution of production systems.  However, it will be necessary to
develop a framework that connects the internal firm organization and strategy with spatial
agglomeration and dispersal.  Potential changes in economies of scale and scope resulting
from technological changes might lead to the concentration of some routine activities and
services, whereas the firm size of companies that handle tasks that require specific knowledge
can be expected to be smaller and less concentrated.18
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